The new nano-complex, Hep-c, improves the immunogenicity of the hepatitis B vaccine.
Prevention of hepatitis B requires a vaccine that stimulates the humoral and cellular immune responses in a balanced manner, particularly those associated with Th1 and cytotoxic T cells. Alum adjuvant is currently used in the hepatitis B vaccine formulations but it lacks the efficiency of establishing such immune responses. Therefore, for accessing a suitable vaccine to prevent this fatal disease, it is essential to design and construct a new adjuvant which can overcome the limitations of the alum adjuvant and can stimulate a strong Th1 response as used along with it. In the present study, the adjuvant effect of Hep-c, the first nano-complex which was synthesized by nanochelating technology to improve the immunogenicity of the vaccine against hepatitis B, had been evaluated. Female Balb/c mice were divided into 7 groups and were injected with 10μg/ml of the hepatitis B vaccine and different doses of Hep-c for 3 times. Groups merely treated with the vaccine, Hep-c or phosphate buffered solution were used as control. Total specific antibody, IgG1, IgG2a, IgG2b, IgM, interleukin-4 (IL-4) and interferon-gamma (IFN-γ) levels were examined by the ELISA method. The proliferative response of the splenocytes was evaluated using bromodeoxyuridine assay. Results showed that immunization with hepatitis B vaccine and Hep-c increased the lymphocyte proliferation and specific IgM and IgG2a compared to the hepatitis B vaccine immunized group. Also, this nano-complex significantly increased the IFN-γ and IL-4 cytokine levels compared to the hepatitis B vaccine immunized group. Our findings show that Hep-c can not only preserve the alum capacity to effectively stimulate production of the antibodies but also cover its inefficiency in inducing Th1 response and prompting cellular immunity. Thus, by boosting the performance of the hepatitis B vaccine, it seemed that this nano-adjuvant has the suitable potential to be used in the commercial HBS vaccine formulation.